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(57) Abstract 

A system for treatment of benign prostatic hyperplasia within intraprostatic tissue (14) surrounding a urethra (10) is disclosed. The 
system includes an intraurethral catheter (28) having an mtraurethral catheter shaft (32). An antenna (76) is located within the catheter shaft 
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BENIGN PROSTATIC HYPERPLASIA CATHETER WITH URETHRAL COOLING 



^Aryr^niTNn of the invention 
The present invention relates to the field of microwave 
5 thermal therapy of tissue, and in particular to a catheter for transurethral 
microwave thermal therapy of benign prostatic hyperplasia (BPH). 

The prostate gland is a complex, chestnut shaped organ which 
encircles the urethra immediately below the bladder. Nearly one-third of 
the prostate tissue anterior to the urethra consists of fibromuscular tissue 
10 that is anatomically and functionally related to the urethra and bladder. The 
remaining two-thirds of the prostate is generally posterior to the urethra and 
consists of glandular tissue. 

This relatively small organ, which is the most frequently 
diseased of all internal organs, is the site of a common affliction among 
15 older men: benign prostatic hyperplasia (BPH). BPH is a nonmalignant, 
bilateral nodular expansion of the prostate tissue in the transition zone, a 
periurethral region of the prostate between the fibromuscular tissue and the 
glandular tissue. The degree of nodular expansion within the transition zone 
tends to be greatest anterior and lateral to the urethra, relative to the 
20 posterior-most region of the urethra. 

Left untreated, BPH causes obstruction of the urethra which 
can result in increased urinary frequency, urgency, incontinence, nocturia, 
and a slow or interrupted urinary stream. BPH may also result in more 
severe complications, such as urinary tract infection, acute urinary retention, 
25 hydronephrosis, and uraemia. 

Traditionally, the most common treatment for BPH has been 
a surgical operation known as TURP (transurethral resection of the 
prostate). During TURP surgery, a portion of the healthy urethra is 
removed in order to gain access to the tumorous prostate tissue. A heated 
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cauterizing scope is then inserted through the tip of the penis and into the 
urethra to remove the tumorous prostatic tissue. After the surgery, the 
patient is required to stay in the hospital for several days, wearing a 
catheter. TURP surgery, however, is often not an available method of 

5 treatment for a variety of reasons. First, due to the advanced age of many 
patients with BPH, other health problems such as cardiovascular disease can 
warrant against surgical intervention. Second, potential complications and 
side effects associated with transurethral surgery such as hemorrhaging, 
anesthetic complications, urinary infections, dysuria, incontinence, and 

10 retrograde ejaculation can adversely affect a patient's willingness to undergo 
such a procedure. 

A fairly recent alternative method of treatment for BPH 
involves microwave thermal therapy, in which microwave energy is employed 
to elevate the temperature of tissue surrounding the prostatic urethra above 

15 about 45° C, thereby thermally damaging the tumorous tissue. Delivery of 
microwave energy to tumorous prostatic tissue is generally accomplished by 
a microwave antenna-containing applicator positioned within a body cavity 
adjacent the prostate gland. The microwave antenna, when energized, heats 
adjacent tissue due to molecular excitation and generates a cylindrically 

20 symmetrical radiation pattern which encompasses and necroses the tumorous 
intraprostatic tissue. The necrosed intraprostatic tissue is subsequently 
reabsorbed by the body, thereby relieving an individual from the systems of 
BPH. 

One method of microwave thermal therapy described in the 
25 art includes intrarectal insertion of a microwave antenna-containing 
applicator. Heat generated by the antenna's electromagnetic field is 
monitored by a sensor which is positioned near the prostate gland by a 
urethral catheter. However, due to the distance between the rectum and the 
tumorous prostatic tissue of the transition zone, healthy intervening tissue 
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within the cylindrical symmetrical radiation pattern is thermally damaged 
in the course of the intrarectal treatment. 

A safer and more effective treatment of BPH is transurethral 
microwave thermal therapy* This method of treatment minimizes the 

5 distance between a microwave antenna-carrying applicator and the transition 
zone of the prostate by positioning a Foley-type catheter-bearing applicator 
adjacent to the prostate gland within the urethra. Due to the close proximity 
of the microwave antenna to the prostate, a lesser volume of healthy tissue 
is exposed to the cylindrically symmetrical radiation pattern generated by the 

10 microwave antenna. Therefore, the amount of healthy tissue necrosed is 
reduced. Transurethral applicators of the type described can be found in the 
previously mentioned co-pending applications. 

While transurethral microwave thermal therapy reduces the 
distance between a microwave antenna-carrying applicator and the transition 

15 zone of the prostate gland, there is still concern that healthy tissue located 
between the applicator and the prostate gland may be thermally damaged. 
In particular, it is important that the urethral wall adjacent the applicator, 
which is healthy, normal tissue, not be necrosed. 

SUMMARY OF THE INVENTION 

20 The present invention is a urethral catheter which provides 

cooling fluid to a chamber located between the catheter shaft and the 
urethra wall. The catheter preferably includes a flexible catheter shaft and 
an antenna carried by the catheter shaft for delivering heat to the 
intraprostatic tissue having benign prostatic hyperplasia surrounding the 

25 urethra. Cooling fluid is circulated through the shaft to the chamber for 
cooling a portion of the urethra wall located adjacent the chamber. In 
preferred embodiments, the chamber is defined by a sleeve or by balloons 
attached to the catheter shaft. 

RRTFF DESCRIPTION OF THE DRAWINGS 
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FIG. 1 is a vertical perspective view of a male pelvic region 
showing the urinary organs affected by benign prostate hyperplasia, 

FIG, 2 is a side view of the distal end of the urethral catheter 
of the present invention. 
5 FIG. 3 is a side view, partly in section, of the proximal end of 

the urethral catheter of the present invention. 

FIG. 4 is an enlarged, partial sectional view of a portion of the 
urethral catheter of the present invention. 

FIG. 5A is a cross-sectional view of the urethral catheter of 
10 FIG. 4 taken along line 5A-5A. 

FIG. 5B is a cross-sectional view of the urethral catheter of 
FIG. 4 taken along line 5B-5B. 

FIG. 6 is an enlarged pictoral view, shown partially in cross- 
section, of a portion of the urethral catheter of the present invention. 
15 FIG. 7 is a diagram of the male pelvic region of FIG. 1 

showing the urethral catheter of the present invention positioned within the 
prostate region. 

FIG. 8 is a diagram illustrating a first alternate embodiment 
of the present invention. 
20 FIG. 9 is a diagram illustrating of a second alternate 

embodiment of the present invention. 

FIG. 10 is a diagram illustrating of a third alternate 
embodiment of the present invention. 

FIG. 11 is a diagram illustrating of a fourth alternate 
25 embodiment of the present invention. 

FIG. 12 is a diagram illustrating of a fifth alternate 
embodiment of the present invention. 

FIG. 13 is a diagram illustrating of a sixth alternate 
embodiment of the present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
FIG. 1 is a perspective view of a male pelvic region showing 
the effect benign prostatic hyperplasia (BPH) has on the urinary organs. 
FIG. 1 includes urethra 10, bladder 12, prostate 14, orifice 16, penis end 18, 

5 constriction 20, bladder opening 22, ejaculatoiy duct 24, and rectum 26. 

As shown in FIG. 1, urethra 10 is a duct leading from bladder 
12, through prostate 14 and out orifice 16 of penis end 18. Benign tumorous 
tissue growth within prostate 14 around urethra 10 causes constriction 20 of 
urethra 10, which interrupts the flow of urine from bladder opening 22 of 

10 bladder 12 to orifice 16. The tumorous tissue of prostate 14 which 
encroaches urethra 10 and causes constriction 20 can be effectively removed 
by heating and necrosing the encroaching tumorous tissue. Ideally, only 
paraurethral tumorous tissue of prostate 14 anterior and lateral to urethra 
10 is heated and necrosed to avoid unnecessary and undesirous damage to 

15 urethra 10 and to adjacent healthy tissues, such as ejaculatoiy duct 24 and 
rectum 26. Transurethral thermal therapy, which entails selectively heating 
benign prostatic hyperplasia within intraprostatic tissue surrounding urethra 
10, is made possible by microwave antenna-carrying urethral catheter 28 of 
the present invention. Urethral catheter 28 is shown in FIGS. 2 and 3. 

20 FIG. 2 is a side view of the distal end of urethral catheter 28, 

while FIG. 3 is a side view of the proximal end of urethral catheter 28. As 
shown in FIG. 2, the distal end of urethral catheter 28 includes multi-port 
manifold 30, multi-lumen shaft 32, connection manifold 34, cooling system 
36, and microwave source 38. 

25 Multi-port manifold 30 includes inflation port 40, urine 

drainage port 42A, microwave antenna port 44, coolant fluid receive port 46, 
and coolant fluid return port 48, Ports 40-48 communicate with 
corresponding lumens located within shaft 32. 
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Shaft 32 is connected to manifold 30 at shaft distal end 50. 
Shaft 32 is a multi-lumen, Foley-type urethral catheter shaft which is 
extruded from a flexible, medical-grade elastomer or thermoplastic. Shaft 
32 has an outer diameter of about 20 French, and is both long enough and 
5 flexible enough to permit insertion of shaft proximal end 52 (shown in FIG. 
3) through urethra 10 and into bladder 12. Shaft 32 can include a braid, 
plastic coating to provide stability and ensure proper insertion. 

As shown in FIG. 3, urethral catheter 28 includes multi-lumen 
shaft 32, urine inlet 42B, retention balloon 51, shaft proximal end 52, first 

10 barrier 54, second barrier 56, ridges 58, sleeve 60, and outer thermal sensing 
lumen 61. First barrier 54, second barrier 56, ridges 58, and outer thermal 
sensing lumen 61 are formed from flexible, medical-grade elastomer or 
thermoplastic, similar to shaft 32. Sleeve 60 is formed from a polyethylene 
terepthalate (PET) material. 

15 FIG. 4 is an enlarged, partial sectional view of a portion of 

urethral catheter 28 in which multi-lumen shaft 32, first barrier 54, second 
barrier 56, ridges 58, PET sleeve 60, outer thermal sensing lumen 61, 
apertures 62A and 62B, and chamber 63 are shown. During microwave 
thermal therapy, fluid is circulated from cooling system 36 (shown in FIG. 

20 2) through the multi-port manifold 30 to multi-lumen shaft 32. The fluid is 
then forced through aperture 62A, and fills chamber 63 enclosed by first 
barrier 54, second barrier 56, PET sleeve 60, and catheter shaft 32. As 
shown in FIG. 4, ridges 58 are located about shaft 32 at approximately 90° 
from one another. Ridges 58 do not fully extend from first barrier 54 to 

25 second barrier 56. Rather, ridges 58 alternate extending from either first 
barrier 54 or second barrier 56 and stop short of second barrier 56 or first 
barrier 54, respectively. This alternating pattern facilitates circulation of the 
fluid within PET sleeve 60 circumferentially about shaft 32. The fluid is 
then returned through second opening 62B (shown in phantom) to shaft 32. 
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Outer thermal sensing lumen 61 contains a thermal sensor which monitors 

the temperature of urethra 10 during the therapy. 

FIG. 5A is a cross-sectional view of urethral catheter 28 taken 

along line 5A-5A of FIG. 4. As shown in FIG. 5A, catheter shaft 32 
5 includes microwave antenna lumen 64, urine drainage lumen 66, coolant 

fluid supply lumen 68, coolant fluid return lumen 70, inflation lumen 72, and 

inner thermal sensing lumen 74. 

Microwave antenna lumen 64 is eccentrically located in 

relation to the longitudinal central axis of shaft 32. Microwave antenna 
10 lumen 64 is sealed at shaft proximal end 52 by a plug. Microwave antenna 

76 (not shown in FIG. 5A) communicates with microwave source 38 (shown 

in FIG. 2). Microwave antenna 76 is permanently positioned within 

microwave antenna lumen 64 and is generally situated adjacent constriction 

20 of prostate 14 when urethral catheter 28 is properly positioned within 
15 urethra 10. When microwave antenna 76 is energized by microwave source 

38, microwave antenna 76 emits electromagnetic emissions to thermally 

damage tissue within prostate 14. 

Urine drainage lumen 66 is located adjacent microwave 

antenna lumen 64, Urine drainage lumen 66 communicates with urine 
20 drainage port 42A (shown in FIG. 2) and urine inlet 42B (shown in FIG. 3) 

and defines a drainage path for urine when shaft proximal end 52 of shaft 

32 is inserted within bladder 12. Drainage of urine from bladder 12 is 

necessary due to frequent bladder spasm which occurred during transurethral 

thermal therapy. 

25 FIG. 5B is a cross-sectional view of urethral catheter 28 taken 

along line 5B-5B of FIG. 4. As shown in FIG. 5B, urethral catheter 28 
includes, ridges 58, sleeve 60, outer thermal sensing lumen 61, apertures 62A 
and 62B, chamber 63, microwave antenna lumen 64, urine drainage lumen 
66, coolant fluid return lumen 68, inflation lumen 72, inner thermal sensing 
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lumen 74, fluid channels 78 and 80, antenna jacket 81, and coolant fluid 
supply shaft 83. Outer thermal sensing lumen 61 and inner thermal sensing 
lumen 74 contain a thermal sensor which monitors the temperature of 
urethra 10 during therapy. Antenna jacket 81 securely contains a microwave 

5 antenna (not shown in FIG. 5B) during therapy. 

Fluid channel 80 provides a supply path for the cooling fluid 
between coolant fluid supply shaft 83 and chamber 63 while fluid channel 78 
provides a return path for the cooling fluid between chamber 63 and lumen 
68. The cooling fluid is circulated from coolant fluid supply shaft 83 into 

10 chamber 63 via aperture 62B and fluid channel 80. The cooling fluid fills 
chamber 63 defined by catheter shaft 32 and PET sleeve 60. The cooling 
fluid returns to catheter shaft 32 through coolant fluid return lumen 68 via 
aperture 62A and fluid channel 78. 

FIG. 6 is an enlarged pictoral view, shown partially in cross- 

15 section, of a portion of urethral catheter 28 showing PET sleeve 60 bonded 
to both first barrier 54 and multi-lumen shaft 32. The portion of urethral 
catheter 28 shown in FIG. 6 includes shaft 32, first barrier 54, ridges 58, 
PET sleeve 60, first adhesive bond 82, second adhesive bond 84, and sealing 
strip 85. PET sleeve 60 is bonded to first barrier 54 and catheter shaft 32 

20 through use of first adhesive bond 82. Second adhesive bond 84 then lap 
bonds sealing strip 85 over PET sleeve 60 to ensure a quality bond. The 
bonding process utilizes medical-grade adhesive. A similar bonding process 
is completed where PET sleeve 60 is bonded to second barrier 56 and shaft 
32. 

25 FIG. 7 is a diagram of the male pelvic region showing urethral 

catheter 28 positioned within urethra 10 with first barrier 54 and second 
barrier 56 on opposite sides of tumorous tissue T, which causes constriction 
20 (shown in FIG. 1). This ensures that microwave antenna 76 is positioned 
adjacent tumorous tissue T. 
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During transurethral thermal therapy, retention balloon 51 is 
inflated with fluid through use of inflation lumen 72 to hold urethral 
catheter 28 in position within urethra 10. Microwave antenna 76 emits 
microwave energy to thermally damage and necrose tumorous tissue T of 

5 prostate 14. The microwave energy heats benign tumorous tissue T to a 
temperature above approximately 45° C. 

Cooling fluid is utilized to prevent thermal damage to healthy 
tissue (e.g., urethra 10) located between microwave antenna 76 and 
tumorous tissue T. Cooling fluid from cooling system 36 (shown in FIG. 2), 

10 is circulated into coolant fluid supply lumen 68 of multi-port manifold 30 via 
coolant fluid receive port 46. The cooling fluid is then circulated into multi- 
lumen shaft 32. The cooling fluid exits multi-lumen shaft 32 via fluid 
channel 78 and aperture 62A located between first barrier 54 and second 
barrier 56. The cooling fluid fills chamber 63 enclosed by first barrier 54, 

15 second barrier 56, PET sleeve 60, and shaft 32. The cooling fluid returns to 
coolant fluid return lumen 70 of catheter shaft 32 via opening 62B (not 
shown in FIG. 7) and fluid channel 80. The cooling fluid returns to cooling 
system 36 via coolant fluid return port 48 of multi-port manifold 30. 

The cooling fluid circulating between first barrier 54, second 

20 barrier 56, PET sleeve 60, and shaft 32 cools and protects healthy, normal 
tissue located between urethral catheter 28 and tumorous tissue T of 
prostate 14. In particular, the urethral wall immediately adjacent PET 
sleeve 60 is cooled and thermal damage to the urethral wall is prevented. 

FIGS. 8-13 show alternate embodiments of the present 

25 invention. In each of FIGS. 8-13, only the proximal portion of the urethral 
catheter is shown since the distal end is unchanged from what has previously 
been described. Similar reference numerals are used in all of the figures to 
designate similar elements. 
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FIG. 8 is a diagram illustrating a first alternate embodiment 
of the present invention. As shown in FIG. 8, urethral catheter 28 includes 
catheter shaft 32, retention balloon 51, shaft proximal end 52, first balloon 
86, plurality of holes 88, and aperture 90. Urethral catheter 28 is shown 
5 positioned within urethra 10. During transurethral thermal therapy, 
retention balloon 51 is inflated with fluid through use of inflation lumen 72 
and locates urethral catheter 28 within urethra 10. First balloon 86 is then 
inflated with fluid and forms a barrier between catheter shaft 32 and urethra 
10. Retention balloon 51 and first balloon 86 are securely lap bonded to 

10 catheter shaft 32 by lap bond 91. Cooling fluid from cooling system 36 is 
circulated through coolant fluid supply lumen 68 of catheter shaft 32 to holes 
88 and fills chamber 63 defined by catheter shaft 32, retention balloon 51, 
first balloon 86, and urethra 10. Therefore, the cooling fluid is in direct 
contact with urethra 10. The cooling fluid cools and protects healthy, 

15 normal tissue located between microwave antenna 76 and tumorous tissue 
T. In particular, the urethra wall is cooled and thermal damage to the 
urethra wall is prevented. The cooling fluid is recirculated through aperture 
90 into coolant fluid return lumen 70 of catheter shaft 32 via fluid channel 
80 and back to cooling system 36. 

20 Since the cooling fluid is in direct contact with urethra 10, the 

temperature of the urethra wall is the same as the temperature of the 
cooling fluid. Therefore, a thermal sensor, outer thermal sensing lumen 61, 
and inner thermal sensing lumen 74 are not necessary in this embodiment. 
Rather, inner thermal sensing lumen 74 is transformed into an inflation 

25 lumen which facilitates inflation of first balloon 86 in this embodiment. 

FIG. 9 is a diagram illustrating a second alternate embodiment 
of the present invention. The alternate embodiment shown in FIG. 9 is 
similar to the embodiment shown in FIG. 8; however, second balloon 92 has 
been added. During transurethral thermal therapy, retention balloon 51 is 
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inflated through use of inflation lumen 72 and properly locates urethral 
catheter 28 within urethra 10. First balloon 86 and second balloon 92 are 
inflated through use of inflation lumen 74 and form barriers between 
catheter shaft 32 and urethra 10. Retention balloon 51, first balloon 86, and 

5 second balloon 92 are securely lap bonded to catheter shaft 32 by lap bond 
91. Cooling fluid from cooling system 36 is then circulated into coolant fluid 
supply lumen 68 of catheter shaft 32. Hie cooling fluid is circulated through 
holes 88 via fluid channel 78, and fills chamber 63 defined by catheter shaft 
32, first balloon 86, second balloon 92, and urethra 10. Therefore, the 

10 coolant fluid is in direct contact with urethra 10. The cooling fluid cools and 
protects healthy, normal tissue located between microwave antenna 76 and 
tumorous tissue T. In particular, the urethra wall is cooled and thermal 
damage to the urethra wall is prevented. The cooling fluid is recirculated 
through aperture 90 into coolant fluid return lumen 70 of catheter shaft 32 

15 via fluid channel 80 and back to cooling system 36. 

The embodiment shown in FIG. 10 is similar to the 
embodiment shown in FIG. 9; however, holes 88A and 88B have been 
replaced by first aperture 94 and second aperture 96. During transurethral 
thermal therapy, retention balloon 51 is inflated through use of inflation 

20 lumen 72 and is positioned within bladder 12. First balloon 86 and second 
balloon 92 are then inflated through use of inflation lumen 74. Retention 
balloon 51, first balloon 86, and second balloon 92 are securely lap bonded 
to catheter shaft 32 by lap bond 91. Cooling fluid is then circulated from 
coolant fluid supply lumen 68 of catheter shaft 32, through first aperture 94 

25 to fill chamber 63 defined by first balloon 86, second balloon 92, catheter 
shaft 32, and urethra 10. The cooling fluid is then recirculated through 
second aperture 96 into coolant fluid return lumen 70 of catheter shaft 32, 
wherein the cooling fluid returns to cooling system 36. 
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The embodiment shown in FIG, 11 is similar to the 
embodiment shown in FIG. 10; however, the embodiment shown in FIG. 11 
includes mesh braid 98. Mesh braid 98 ensures that the wall of urethra 10 
will not collapse around catheter shaft 32 causing overheating and necrosing 

5 of urethra 10. Mesh braid 98 has a constant tension in an outward directioa 
Therefore, once catheter 28 is in position, mesh braid 98 applies pressure to 
urethra 10 and forces it away from catheter shaft 32. This insures that 
cooling fluid can circulate within chamber 63 defined by first balloon 86, 
second balloon 92, catheter shaft 32, and urethra 10. 

10 The embodiment shown in FIG. 12 is similar to the 

embodiment shown in FIG. 10; however, first balloon 86 is not permanently 
lap bonded to catheter shaft 32 at balloon end 100 and second balloon 92 
is not permanently lap bonded to catheter shaft 32 at balloon end 102. 
Rather, first balloon 86 and second balloon 92 are valved at balloon ends 

15 100 and 102, respectively. Once urethral catheter 28 is located within 
urethra 10, first balloon 86 and second balloon 92 are inflated with fluid 
through use of inflation lumen 74. At a point when first balloon 86 and 
second balloon 92 are filled with cooling fluid to capacity, balloon end 100 
and balloon end 102 are forced open, shown in phantom, to allow cooling 

20 fluid to circulate within chamber 63 defined by first balloon 86, second 
balloon 92, catheter shaft 32, and urethra 10. First balloon 86 and second 
balloon 92 remain inflated during the therapy because the cooling fluid is 
supplied to first balloon 86 and second balloon 92 at a higher rate than the 
cooling fluid escapes through balloon ends 100 and 102. The cooling fluid 

25 recirculates through aperture 103, centrally located between first balloon 86 
and second balloon 92, to coolant fluid return lumen 70 of catheter shaft 32. 

The embodiment shown in FIG. 13 is similar to the 
embodiment shown in FIG. 12; however, first balloon 86 and second balloon 
92 are securely lap bonded, not valved. During thermal therapy, once first 
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balloon 86 and second balloon 92 are properly inflated, boles 104 within first 
balloon 86 and second balloon 92 are forced open to allow cooling fluid to 
circulate within chamber 63 formed by first balloon 86, second balloon 92, 
catheter shaft 32, and urethra 10. First balloon 86 and second balloon 92 

5 remain inflated during the therapy because the cooling fluid is supplied to 
first balloon 86 and second balloon 92 at a higher rate than the cooling fluid 
escapes through holes 104. The cooling fluid recirculates through aperture 
103 to coolant fluid return lumen 70 of catheter shaft 32. 

The present invention is a urethral catheter which provides 

10 cooling fluid to a chamber located between the catheter shaft and the 
urethra wall. The catheter includes an antenna carried by the catheter shaft 
for delivering heat to intraprostatic tissue having benign prostatic hyperplasia 
surrounding the urethra. Cooling fluid is circulated through the catheter 
shaft to the chamber for cooling a portion of the urethra wall located 

15 adjacent the chamber, thereby preventing thermal damage to health, normal 
tissue located between the antenna and intraprostatic tissue. 

Although the present invention has been described with 
reference to preferred embodiments, workers skilled in the art will recognize 
that changes may be made in form and detail without departing from the 

20 spirit and scope of the invention. 
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1. A method for treating a patient having benign prostatic 
hyperplasia within intraprostatic tissue surrounding a urethra, the method 
comprising: 

5 inserting an intraurethral catheter having a catheter shaft into 

a prostatic portion of the urethra; 
delivering heat to the intraprostatic tissue surrounding the 
urethra; 

defining a chamber between the urethra and the catheter 
10 shaft; and 

supplying a fluid to the chamber between the urethra and the 
catheter shaft to cool the urethra. 

2. The method of claim 1 wherein delivering heat to the 
intraprostatic tissue comprises generating an electromagnetic emission from 

IS an antenna located within the catheter shaft. 

3. The method of claim 2 wherein the electromagnetic emission 
heats the intraprostatic tissue to a temperature above approximately 45° C 

4. The method of claim 1 wherein defining a chamber comprises 
inflating a first balloon positioned between the catheter shaft and the 

20 urethra and a second balloon positioned between the catheter shaft and the 
urethra and located distally of the first balloon. 

5. The method of claim 4 wherein supplying a fluid comprises: 
circulating the fluid from the catheter shaft through at least 

one aperture in the catheter shaft located between the 
25 first and second balloons, wherein the fluid fills the 

chamber and comes in direct contact with the urethra, 
and through a return aperture in the catheter shaft, 
wherein the fluid returns to the catheter shaft. 
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6. 



7. 

comprises: 



10 



15 



8. 



20 



9. 

comprises: 



25 



The method of claim 4 wherein supplying a fluid comprises: 
circulating the fluid from the catheter shaft into the first 
balloon, through at least one aperture in the first 
balloon, wherein the fluid fills the chamber and comes 
in direct contact with the urethra, and through a return 
aperture in the catheter shaft, wherein the fluid returns 
to the catheter shaft 
The method of claim 6 wherein supplying a fluid further 

circulating the fluid from the catheter shaft into the second 
balloon, through at least one aperture in the second 
balloon, wherein the fluid fills the chamber and comes 
in direct contact with the urethra, and through a return 
aperture in the catheter shaft, wherein the fluid returns 
to the catheter shaft. 
The method of claim 4 wherein supplying a fluid comprises: 
circulating the fluid from the catheter shaft into the first 
balloon, through a valved end of the first balloon, 
wherein the fluid fills the chamber and comes in direct 
contact with the urethra, and through a return aperture 
in the catheter shaft, wherein the fluid returns to the 
catheter shaft. 

The method of claim 8 wherein supplying a fluid further 

circulating the fluid from the catheter shaft into the second 
balloon, through a valved end of the second balloon, 
wherein the fluid fills the chamber and comes in direct 
contact with the urethra, and through a return aperture 
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in the catheter shaft, wherein the fluid returns to the 
catheter shaft. 

10. The method of claim 1 wherein defining a chamber comprises 
containing the space within a sleeve bonded to an outer surface of the 

5 catheter shaft by a first bond and a second bond. 

11. The method of claim 10 wherein supplying a fluid comprises: 
circulating the cooling fluid from the catheter shaft through at 

least one aperture in the catheter shaft located 
between the first and second bonds, thereby filling the 
10 sleeve, and through a return aperture in the catheter 

shaft, wherein the fluid returns to the catheter shaft. 

12. A device for treating a patient having benign prostatic 
hyperplasia within intraprostatic tissue surrounding a urethra, the device 
comprising: 

15 an intraurethral catheter having a catheter shaft, the catheter 

shaft having an outer surface; 
an antenna located within the catheter shaft for delivering 
heat to the intraprostatic tissue surrounding the 
urethra; 

20 a first balloon located adjacent the outer surface of the 

catheter shaft for creating a first barrier between the 
catheter shaft and the urethra; 
a second balloon located adjacent the outer surface of the 
catheter shaft for creating a second barrier between the 
25 catheter shaft and the urethra; and 

. cooling means for cooling a portion of the urethra located 
between the first and second balloons and immediately 
surrounding the outer surface of the catheter shaft. 
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13. The device of claim 12 wherein the cooling means cools the 
portion of the urethra by circulating a fluid within a chamber defined by the 
first and second balloons. 

14. The device of claim 12 and further comprising: 

5 a mesh braid connected to the outer surface of the catheter 

shaft between the first and second balloons for 
maintaining a chamber located between the catheter 
shaft and the urethra. 

15. A device for treating a patient having benign prostatic 
10 hyperplasia within intraprostatic tissue surrounding a urethra, the device 

comprising: 

an intraurethral catheter having a catheter shaft, the catheter 

shaft having an outer surface; 
an antenna located within the catheter shaft for delivering 
15 heat to the intraprostatic tissue surrounding the 

urethra; 

a sleeve bonded to the outer surface of the catheter shaft by 
a first bond and a second bond; and 

cooling means for cooling a portion of the urethra located 
20 between the first and second bonds and immediately 

surrounding the sleeve. 

16. The device of claim 15 wherein the cooling means cools the 
portion of the urethra by circulating a fluid within a chamber defined by the 
sleeve. 

25 17. A method for treating a patient having benign prostatic 

hyperplasia within intraprostatic tissue surrounding a urethra, the method 
comprising: 

inserting an intraurethral catheter having a catheter shaft into 
a prostatic portion of the urethra; 
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delivering heat to the intraprostatic tissue surrounding the 
urethra; and 

circulating a cooling fluid from the catheter shaft through a 
chamber located between the catheter shaft and the 
5 urethra and back to the catheter shaft. 

18. The method of claim 17 wherein a first end of the chamber is 
a first balloon located between the catheter shaft and the urethra. 

19. The method of claim 18 wherein a second end of the chamber 
is defined a second balloon located between the catheter shaft and the 

10 urethra. 

20. The method of claim 19 wherein circulating a cooling fluid 
comprises: 

circulating the fluid from the catheter shaft into the first 
balloon, through at least aperture and the first balloon, 
15 wherein the fluid fills the chamber and comes in direct 

contact with the urethra, and through a return aperture 
in the catheter shaft, wherein the fluid returns to the 
catheter shaft. 

21. The method of claim 20 wherein circulating a cooling fluid 
20 further comprises: 

circulating the fluid from the catheter shaft into the second 
balloon, through at least one aperture and a second 
balloon, wherein the fluid fills the chamber and comes 
in direct contact with the urethra, and through a return 
25 aperture in the catheter shaft, wherein the fluid returns 

to the catheter shaft. 

22. The method of claim 19 wherein circulating a cooling fluid 
further comprises: 



WO 95/01814 



PCT/US94/07352 



-19- 

circulating the fluid from the catheter shaft into the first 
balloon, through a valve and of the first balloon, 
wherein the fluid fills the chamber and comes in direct 
contact with the urethra, and through a return aperture 
5 in the catheter shaft, wherein the fluid returns to the 

catheter shaft. 

23. The method of claim 22 wherein supplying a fluid further 

comprises: 

circulating the fluid from the catheter shaft into the second 
10 balloon, through a valved end of the second balloon, 

wherein the fluid fills the chamber and comes in direct 
contact with the urethra, and through a return aperture 
in the catheter shaft, wherein the fluid returns to the 
catheter shaft 

15 24. The method of claim 17 wherein the chamber is defined by a 

sleeve which surrounds the catheter shaft. 

25. The method of claim 24 wherein circulating a cooling fluid 

comprises: 

circulating the cooling fluid from the catheter shaft through at 
20 least one aperture in the catheter shaft, thereby fill the 

sleeve, and through a return aperture in the catheter 
shaft, wherein the fluid returns to the catheter shaft. 
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